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Hiroshi Hara* and Sachiko Kurosawa* : Cytotaxonomical 
notes on some Asiatic species of Agrimonia 

m %* • 

(Plates XX-XXI) 

The Japanese plants of the genus Agrimonia (Rosaceae) were studied by 
Koidzumi and Nakai, and Koidzumi (1930) described A. japonica and A. nip- 
ponica, while Nakai (1933) regarded them as varieties of A. pilosa Ledeb. 
Since then the third species, A. coreana Nakai, was recorded from Japan. In 
recent years several Japanese botanists have revised the group, and Kitagawa 
(1963) and Ko. Ito (1963) recognized three species from Japan. Whereas 
Kitamura (1961) classified them in one species and one variety, and Ohwi 
recognized one species and one form in 1953, and two species in his latest 
work (1965). 

We have been interested in Asiatic races of the group for several years, 
and the junior author has studied them cytologically. Now it became ap¬ 
parent that both tetraploid and octaploid races occur in Japan. 

The plant widely distributed and very common in Japan has been called 
as A. japonica (Miq.) Koidzumi or A. pilosa var. japonica (Miq.) Nakai. The 
leaves are scattered throughout a tall stem which is often branching in the 
upper part. The larger leaflets of principal leaves are 5-9, rhombic oblong 
to rhombic ovate often acute at the apex with acutish teeth, hirsute especi¬ 
ally on nerves beneath, and copiously white- or yellowish-glandular-dotted 
beneath. The stipules are often broadly falcate and acute at the apex. The 
bracts are glabrescent or minutely pilose. The flowers are 6-11 mm in di¬ 
ameter, with obovate or narrow obovate petals 2.5-6 mm long and 1.5-2 mm 
wide, and 8-15 stamens. The fruiting hypanthium is obconical, about 3 mm 
long and 3 mm across, and shortly pilose, surmounted by rings of ascending 
and spreading hooked bristles about 3 mm long. The plant is variable in 
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hairiness, and the stems are often densely hirsute with spreading long hairs, 
hut sometimes almost glabrous excepting the upper part (cf. f. subglabra 
Nakai 1933). 

The junior author has cytologically examined several collections of this 
race, and all of them have 56 somatic chromosomes in root-tip cells (Table 
1). Sokolovskaja (1960) reported the same number for A. pilosa from Sakhalin, 
but the plant of Sakhalin is identical with the Japanese one. 

This Japanese race was formerly confounded with A. Eupatoria L. which 
occurs from Europe through Asia Minor and Caucasus east to Afghanistan 
and Kashmir, and also in North Africa. However, A. Eupatoria has leaves 
crowded on the lower half of usually simple stem, coarsely serrate leaflets 
which are densely villose and almost non-glandular beneath, long scapiform 
peduncle, dense spike with hirsute rachis, long-ciliate bracts, and larger 
densely hirsute fruiting hypanthium 4-5 mm across, and it is always tetra- 
ploid with 28 somatic chromosomes. 



Fig. 1. Median leaves of Agrimonia pilosa ssp. japonica (a), 
A. nipponica (b, b'). and A. coreana (c). x2/3. 
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Table 1. Chromosome number. 


Species 

2n 

Locality 

Author 

A. Eupatoria 

28 

Europe (England to Poland) 

Various authors 
(see Love 1961) 

A. repens 

28 

S. Europe ? 

Brittan 1953 

A. parviflora 

28 

N. America. Virginia: 
Shenandoah National Park 

Kurosawa 

A. nipponica 

28 

Japan. Honshu (8 localities 1 )) 

Kurosawa 


28 

Japan. Kyushu. Is. Yakusima 

Kurosawa 

A. coreana 

28 

Japan. C. Honshu: Hachioji, 
Shiroyama & Mt. Ibuki 

Kurosawa 

A. pilosa 

28 

No precise locality 

Brittan 1953 

ssp. japonica 

56 

Sakhalin & Primorsk 

Sokolovskaja 

1960 & 66 


56 

Japan. Honshu (10 localities 21 ) 

Kurosawa 


56 

Japan. Kyushu. Tsusima: 
Tsutsuzaki & Tatsura 

Kurosawa 

var. nepalensis 

56 

C. Nepal. Kathmandu, Gokarna 
(cult, in Tokyo) 

Kurosawa 


56 

E. Nepal. Akasay 
(cult, in Tokyo) 

Kurosawa 

A. striata 

56 

N. America 

Brittan 1953 

A. grypsosepala 

56 

N. America 

Brittan 1953 

A. odorata 

56 

Europe 

Wulff 1939 ; 

Brittan 1953 


1) Honshu. Towada, Oirase; Nasu, Itamuro; Karuizawa, Atagoyama, Usui-t6ge, & 
Minamikaruizawa; Tokyo, Mt. Takao; Chiba, Nakamura: Ise, Naigu. 

2) Honshu. Sendai; Nasu, Barappara; Karuizawa, Kose, Usui-t6ge & Minamikarui¬ 
zawa, including a glabrescent form; Tokyo, Mt. Takao; Kai, Mitsutoge; Idzu, 
Hikanesan; Omi, Mt. Ibuki; Iki, Shiine. 


Another race which is also widely distributed in Japan is generally referred 
to A. nipponica Koidzumi. As compared with A. japonica, the race has often 
abbreviated lower internodes of the stem, 3-5 (7) elliptic or obovate leaflets 
of principal leaves less pointed at the apex with more roundish teeth and 
inconspicuously white-glandular beneath, slender spike, smaller flowers 5-7 mm 
in diameter, oblong petals 3-4 mm long 1-1.2 mm wide, 5 (-8) stamens, and 
smaller fruiting hypanthium 2 mm long, 2-3 mm across, and stiffly pilose on 
ridges, surmounted by fewer hooked bristles about 2 mm long. Higashi and 
others (1956) reported that clustered crystals of calcium oxalate were observed 
in leaf-tissues of A. japonica, while solitary crystals were found in those of 
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A. nipponica. Kitagawa and Ko. Ito (1963) have adopted this character in 
separating the two species. Now A. nipponica collected from several locali¬ 
ties in Japan were proved to have 2n = 28 chromosomes by the junior author 
(Table 1). In the plants collected from Towada, a satellite was observed on 
one pair of submedian chromosomes. It often grows in the same district as 
A. japonica, but generally in more shady places forming a separate population 
from that of the latter which grows in more sunny places. A. nipponica is 
often smaller and has thinner leaves than those of A. japonica, but some 
plants of A. nipponica including the type specimen have a tall stem attaining 
to 80 cm high and thicker leaves. A. nipponica seems to correspond with A. 
microcarpa Wallroth of North America. 

The third race, A. coreana Nakai, is very distinct in having densely vil¬ 
lose stems with soft spreading long and short white hairs, comparatively long 
lower internodes, 3-5 (7) ovate or rhombic-ovate larger leaflets of principal 
leaves which are obtusely serrate, and villose, and inconspicuously gland- 
dotted beneath, flabellate spreading and coarsely toothed stipules, loose elon¬ 
gate spike long-interrupted in the lower part, densely villose rachis, smaller 
bracteoles, flowers 7-15 mm in diameter, oblong or elliptic petals 3.5-5 mm long 
and 1.6-2.5 mm wide, 12-28 stamens, and appressed hirsute fruiting hypan- 
thium 3-4 mm long and 3-6 mm across with ascending bristles 2-2.5 mm long. 

This species was first described from Middle Korea. It is growing very 
locally in open grassy places or on the edge of forest, and sometimes on 
limestone, and has been recorded from about 12 scattering localities from 
Hokkaido south to Kyushu 15 , and also from North China and Ussuri. The 
plants collected at Shiroyama of Hachioji (Ongata-mura) near Tokyo by Mr. 
Tatuo Sato flower nearly a month earlier than the other races. The species 
was found to have 28 somatic chromosomes by the junior author (Table 1). 

Some specimens of A. coreana resemble A. nipponica in the shape of 
leaves, but have softer spreading hairs on stems and leaves, longer lower 
internodes, spreading stipules, looser spikes, larger flowers with numerous 
stamens, and larger hirsute fruits with ascending bristles. 

The three Japanese races mentioned above are distinguishable each other 
by morphological, cytogenetical and ecological characters, and can be regarded 

1) Honshu: Mt. Ibuki, 1000-1300m (Hara & Kurosawa, Aug. 23, 1968, TI). Kyushu. Prov. 

Hiuga: on limestone of Mt. Shiraiwa, 1600 m (S. Hirata no. 82, Sep. 26, 1953, TI). 
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as three separate species. 

But, as suggested by Nakai (1933), A. pilosa Ledeb. (1823), A. nepalensis 
D. Don (1825), A. viscidula Bunge (1833), and A. japonica may be considered 
to belong to a single species. 

Typical A. pilosa has generally simple stems, thin acutish leaflets which 
are cuneate at the base, sparsely hairy or glabrescent above, and hirsute on 
nerves and sparsely glandular beneath, fewer coarse leaf-teeth which are deep 
in the lower leaves, ciliate bracts, and fruits with erectly connivent bristles. 
It is distributed from Eastern Europe through Siberia east to North China, 
and was reported by Brittan to have 2n = 28 chromosomes. 

Agrimonia japonica has much more densely pubescent and glandular 
leaflets with broadly cuneate at the base and numerous teeth, and fruits with 
spreading outer bristles. In morphological characters, however, intermediate 
forms between A. pilosa and A. japonica are sometimes found. It is still 
doubtful if typical A. pilosa from Altai is tetraploid, and detailed cytotaxo- 
nomical investigations on Siberian materials are much needed. 

Regarding A. nepalensis D. Don, we have collected and studied living 
materials in Nepal during our Botanical Expeditions to Eastern Himalaya 
organized by the University of Tokyo. They have densely hirsute stems 
with spreading long and short hairs, 5-9 obovate or elliptic larger leaflets of 
principal leaves which are often roundish at the apex, and velutinous and 
glandular on both surfaces, pubescent bracts, flowers 7-9 mm across, elliptic 
petals 3.5-4.8 mm long and 1.2-1.8 mm wide, about 10 stamens, fruiting hy- 
panthium 2.5-3 mm long and 3-4 mm across, with ascending and spreading 
bristles up to 2.5 mm long. Three collections from Nepal by our Expeditions 
now cultivated in Tokyo were cytologically examined, and they have 2n=56 
chromosomes (Table 1). They agree with A. japonica in the character of 
flowers and fruits and also in the chromosome number, but have generally more 
roundish leaflets and much more densely hirsute stems and leaves. However, 
a few specimens from Nepal have acutish leaflets like the Japanese ones, and 
the specimens from Western Himalaya coincide with the Japanese in the 
shape of leaflets and the hairiness. Judging from these facts, it seems better 
to regard the Japanese and the Nepalese as conspecific. 

Agrimonia zeylanica Moon from Ceylon may also be conspecific with A. 
nepalensis, and at least some of the specimens from W. China and E. Bengal 
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Table 2. Pollen grains. 


Species 

Chrom. 

Pollen size (_«) 

Locality 

Author 

A. nipponica 

4x 

28-32x22-27* 

Karuizawa 

Kurosawa 


30-35x27-30* 

Karuizawa 

Kurosawa 



37-39 x 22-24* 

Chiba, Nakamura 

Kurosawa 



29-36x19-24* 

Ise, Naigu 

Kurosawa 

A. coreana 

4x 

28-29x19-20* 

Hachioji 

Kurosawa 



34-36x20 

Nagano, 

Kurosawa 




Mt. Hachibuse 




34-36x22-27* 

Mt. Ibuki 

Kurosawa 

A. pilosa 

8x 

34-39x27-29* 

Narashino 

Ikuse 1956 

ssp. japonica 


31-34x24-26* 

& Yakusima 

Mt. Takao 

Kurosawa 



34-36x24-26* 

Mitsutoge 

Kurosawa 

var. nepalensis 

8x 

34-36x26-29 

E. Nepal, Dhankuta 

Kurosawa 


36-43x27-31* 

C. Nepal, Gokarna 

Kurosawa 


* Examined by living materials. 


referred to A. zeylanica by Handel-Mazzetti (1933) seem to be identical with 
A. nepalensis. A. viscidula Bunge seems to be also conspecific with A. 
japonica. 

The size of pollen grains of Asiatic species is shown in Table 2. The 
shape is subprolate or prolate, and it seems to vary in shape and size by 
individual to some extent. It is rather noteworthy that no remarkable dif¬ 
ferences are observed between species, and in this group the size of pollen 
grains is almost the same both in tetraploid and octaploid species and no 
apparent correlation between pollen-size and polyploidy could be detected. 
On the contrary, the pollen size of A. Eupatoria, a tetraploid species, is 
slightly larger than the other species. 

The type of the crystals of calcium oxalate in leaf-tissue is also examined. 
In such octaploid plants as A. pilosa subsp. japonica and var. nepalensis, the 
crystals are all clustered. Whereas in tetraploid species such as A. nipponica , 
A. coreana, and also A. parviflora and A. Eupatoria, many solitary crystals are 
observed in leaf-tissue. So far the type of the crystals correlates with poly¬ 
ploidy in the most case. But it needs to be confirmed whether a race of A. 
pilosa reported to have 28 somatic chromosomes has solitary crystals or not. 

It is certain that polyploidy has played an important role in speciation 
of the genus Agrimonia in Asia as well as in Europe and North America. 
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The Asiatic species discussed above are summarized as follows: 
Agrimonia pilosa Ledeb., Ind. Hort. Dorpat. Suppl. 1 (1823)—Nakai in Bot. 
Mag. Tokyo 47: 244 (1933)—Kitamura et al.. Col. Ill. Herb. PI. Jap. 2: 122 
(1961)—Ohwi, FI. Jap. ed. rev. 758 (1965). 
subsp. pilosa. 

Distr. Eastern Europe, Siberia, and North China, 
subsp. japonica (Miquel) Hara, stat. nov.. 

A. Blumei G. Don, Gen. Hist. 2: 563 (1832), quoad pi. jap.—Meyer in Bull. 
Sci. Acad. Sci. St.-Petersb. 10: 549 (1842), p. p. 

A. viscidula var. japonica Miquel, Ann. Mus. Lugd.-Bat. 3: 38 (1867). 

A. japonica (Miq.) Koidzumi in Bot. Mag. Tokyo 44: 104 (1930)—Juzep. 
in FI. URSS 10: 419 (1941). 

A. Eupatoria var. japonica (Miq.) Masamune in Ann. Rep. Taihoku Bot. 
Gard. 2: 134 (1932). 

A. pilosa var. japonica (Miq.) Nakai in Bot. Mag. Tokyo 47 : 245 (1933) 
—Hara in Bot. Mag. Tokyo 49: 122 (1935)—Ko. Ito in Hokuriku Journ. Bot. 
12: 3 (1963). 

Distr. Indo-China, China, Taiwan, Ussuri, Korea, Saghalin, S. Kuriles, and 
Japan. 

var. nepalensis (D. Don) Nakai in Bot. Mag. Tokyo 47 : 247 (1933). 

A. nepalensis D. Don, Prodr. FI. Nepal. 229 (1825)—Jacquem., Voyag. 4: 
t. 68 (1844). 

A. Eupatoria y. nepalensis (D. Don) O. Kuntze, Rev. Gen. PI. 1 : 214 
(1891). 

Distr. Himalayas, Indo-China, and China. 

Agrimonia nipponica Koidzumi in Bot. Mag. Tokyo 44: 104 (1930)—Kita¬ 
gawa in Journ. Jap. Bot. 33: 162 (1958) ; 38 : 305 (1963)—Ko. Ito in Hokuriku 
Journ. Bot. 12: 4 (1963)—Ohwi, FI. Jap. ed. rev. 759 (1965). 

A. pilosa f. nipponica (Koidz.) Ohwi in Bull. Sci. Mus. Tokyo 33 : 76 (1953). 
A. pilosa var. nipponica (Koidz.) Kitamura in Acta Phyt. Geobot. 20 : 199 
(1962)—Ohwi, FI. Jap. ed. eng. 539 (1965). 

Distr. Japan (W. Hokkaido to Kyushu, inch Yakusima), and Quelpaert. 
Agrimonia coreana Nakai, Rep. Veg. Diamond Mts. 71, 72 & 175 (1918), 
cum diagn. jap. brev.; Koryo-Shikenrin-no-Ippan 83 (1932)—Kitagawa, Lineam. 
FI. Mansh. 257 (1939) ; in Journ. Jap. Bot. 38 : 305 (1963)—Ko. Ito in Hokuriku 
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Journ. Bot. 12: 7 (1963). 

A. velutina Juzepczuk in FI. URSS. 10: 420, t. 25. 5 & 636 (1941). 

A. pilosa var. simplex T. Shimizu in Acta Phyt. Geobot. IT : 87, f. 2 (1958). 
A. tokatiensis Ko. Ito in Hokuriku Journ. Bot. 9: 69, fig. (1961). 

Distr. Japan (S. Hokkaido to Kyushu), Korea, Manchuria, and Ussuri. 
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Explanation of Plates XX-XXI 

PI. XX. Figs. a-d. Agrimonia pilosa ssp. japonica. a. Inflorescence, x 3/2. b. 
Clustered crystals of calcium oxalate in leaf-tissue, x ca. 125. c. 
Infructescence. x3/2. d. Somatic chromosomes. xl700. e. Somatic 
chromosomes of var. nepalensis. xl700. 

PI. XXL Figs. a-d. Agrimonia nipponica. a. Inflorescence. x3/2. b. Solitary 
crystals of calcium oxalate in leaf-tissue, x ca. 125. c. Infructescence. 
x3/2. d. Somatic chromosomes. xl700. Figs. e-g. A. coreana. e. 
Inflorescence. x3/2. f. Infructescence. x3/2. g. Somatic chromosomes, 
x1700. 

—Ill— 



400 


mmmmm 10-11 ■§■ mm 43^ 11 n 


* * * * 

0^©^ V ^ (1930 & 33) rj;o j£ 

• W^UM-W± (1963) n 3 SSrSfe^, Mff± (1961) 

biii mm%, (1953) 1 m 1 P B n si.$^fc^^ (i 965 > 

n 2 m&t tM$^TV'5 0 

^ 5 tTh 4-^'fi‘< fct 3 - p a^© -4. Eupatoria 
Z. t D l&o t D |HLSiJ$;h/, A Eupatoria (& 2n 

= 28 ^'hhtr>^V^ Xt^rtt 56 *C*5 2:i*54-iiira&^C&ofc 8 L^L^f'v/^ tT 

#!€©%©%&§„ »jKIK& 5, 

TffiiUlft®,4 i% ©^^STt 5^H D KiteSt 
o £ 5 {t^:S 0 ?t # ®)|iP"CttHt£ 8-15 :£&?), p^tc.£ D £fcR— ^iR 1 

issiBifbts . 2 

kM'/5 X t ^MJIItfi (1958) p K^WRlEJSiJ'Ct, 

28 Xt'+il&5 2li)}5^ofc 0 /h 

^©»/>< R^ab Dil#4Rn^$>oTTffi©ii^«g3A*:'f ; , <ft# 

5-8 ^r, ^H4> — ■£%> DA$v\ k^ + y? x't 

4-£ D <3: £§*t/cv'5;&s, 

fc D, £ fc/.hl£j& s #SlK:& S c. t % ab 5. 

f^-fey^y^ x't (l^ft) $U1 j©^rb (1943 

& 49 ) isiiKiaotif 24(5) : 6(i958> 

ri¥L<*^rv^^, ^r^bjlltfi (1963) %^C^irSfffi§^TV'So £ Wife 5* 
£< M RB$tvTv'5 k LXUim'Mtb MWK. £tr&fc l, 
x.2> 0 M D, ffi3l«¥RJ£'’C$K:§fitfflffitf s a> 

0, 2n=28 'C&5 8 

£*be>=#l*jgj®lft, Mgiftf; LX\,'Xgmh 
*■ ©fffl t £ :&* £ 5 £^H£©M2r £ fc & S> & v\ 

Xk*Rl5£<$fefett#% 2n=56 '?&&&, 
Afiw:R!&# s & d^#v\ M&'y ^y -vt^iio^®rov'T»»w^ 
H'Itl)l) 0 b©gt'mt©):l$ (t 2) )MITV^V\ 

iolWl^br^^^SfiJ D fc^UTV'S t 
HDltt$R if ft RS=fll 

< ilfia&SL'^'Ro 


—112— 




Hara & Kurosawa : Asiatic species of Agrimonia 















f m 10 - n ^ mm 43 & 11 h 


PI. XXI 


mmjimm m43: 











